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‘Presented is a ‘review of tke development of the 
doience of pharmacology, the ‘study of the. interaction of chemical 
agents with living matter. The origins of the field are traced from- 
17th century Burope to’ the present, with major emphasis upon the, -. 

‘ scjentists and pee eee made in the field in the United States. ° 
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2 
usoaraarmamorndum — - The Early Development of Pharmacology in America 
mamegoucATION ‘ ' aes 


Fis DOCUMENT HAS BEEN REPRO. 5 
Pat etason ge Seca eriowon te by gota Parascandola 
ATING IT POINTS OF OR OPINIONS = ‘y : , Schoo’ of Pharmacy and. 


STATED DO NOJ NECESSARILY REPRE- 
SENT OFFIC) NONAL INSTITUTE OF = 4 .-, Department-of History of Science 


EDUCATIO! 1 TION OR POL: & a. ae ° F 
rage ee University of Wisconsin-Madi son 


AI though the word Hpharaseotoyy® had existed in the English Tanguage. 
“at least since “the 17th century, ‘the scierice of experimental pharmacology 
did not -emerge as a distinct discipline until the 19th century. Originally, 
the term pharmaco}ogy seems to have been largely used either as a synonym: 
for pharmacy (i. e. » the art of compounding medicines)-or, more usually, as 
a seit term rdbercing to the study of drugs.. In this latter sense, it 
included the, study of the ortgin, composition, sie and cfemtenl pro- 
perties, iphysioloyical effects, cnatthactic yses and modes of preparation 
, and administratipn: of drugs, i.e., essentially all scientific knowledge 
" concerning, drugs. The term “materia medica" was also often used in this 
proad sense as essentially a synonym for pharmacology ,: although it a ee 
‘had a more restricted meaning. — } 
* During the course of the 19th century, that portion of the science if 
= drugs which concerned itseif with the investigation of their physiological 
4 ef fects )came ‘to be called "pharmacodynamics." Pharmacodynamics was viewed 
as a subdividion of pharmacology. As the science of pharmacodynamics 


\. evolved into an independent experimental discipline, however, it appro- 


riated tofftserr the name of @pharmacology." The older, _ broader meaning 
tN 


of the term eventually became obsolete, and today Smanaiy is defined 


\ the ay of ‘the interaction of chemical re with living matter. 
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. | ‘ . ; 
“Modefn pharmacology fs thus a biological science closely akin to pliveto10ay, 
and the purpose ‘of’ ny paper today is to examine ‘the early development ,of 

tiits dfsctpline 4n the‘United States. 7 

By way“of background, however, I must first briefly discuss the origins , 
vo this science in Europé. Experiments on the physiological effectsof 

drugs and po?sons upon animals and humans were carried on even iin antiquity, 
_ but such “experiments were generally isolated incidents and not“ part of a 

systematic, investigation into the aetion of drugs. Knowledge concerning 
» . the therapeutic actions of drugs was fey accumulated empirically from . 
‘ ‘clinical observations. 

In xe 17th century, under the stimu given to biological. experimenta- 
tion by William Harvey and others, fhany. investigators experimented on the: ‘ 
action of poisons upgn animals. In the wo of one ‘historian describing 

© the studies, however, “few contributed anything to pharmacology, the majority 
, serving.only to confirm that « ‘poisons were poisonous." But ‘the 17th and 18th 
centuries did ltncea a number of careful and systematic experimental stu- 
dies on the gibton Gk drugs” apd poisons, which led to the- development of : 
“useful experimental techniques even if they had no outstanding affect on ; 
therapeutics er on the inderstanding of_ the phys tological action ‘of. drugs. 
. ‘The birth of -experimental sivadehnes is, however, generally asso- 
‘ciated sili the work of the French physiologist Francois Magendie in ne 
, \ early 19th century Magendie' s researches on strychinine- -containing ‘ 
plants learly established the site of action of these substances as being 
the spinal cord and provided strong evtdence for the view that drugs and 


. 


poisong must be. absorbed into the bloodstream and carried. to the site of 


‘ 


eS 


action before producing their effects. His. careful studies were models bf 
pharmacological experimentation, ‘and his Work ie ‘extended further by the 
investigations of his pupil -Claude Bernard’ of curare and. carbon ‘monoxidé, 
“Bernard was. able to establish that curare a aaverted its paralyzing effect 
% interfering with the nervous-musculdr rconnect fon and that the PORIGHEY 


of carbon monoxide was due to its abi{i to dteplace oxygen ise its 


combination with shenoglobin. Thus ,/ in the 19th century, pharmacological 


researches were beginning to reveal for the first time the physiological 
mechanisms through which drugs exerted their effects. 


eat The emergence of expe inental pharmacdlogy Ss a science during. this 


period was ih aied dependent “upon advances being made in physiology and 
chemistry. “An understanding of physiological procelldes was, of course, 


*@ meoessary prerequisite-to’ an understanding: of how drugs altered these ~ 


processes. Improved chemical techniques led to the isolation of the 


. » active ingredients of crudé drug Substances, such as the plant alkaloids. 


Xs 


Pharmasological eee tena tine were ‘is enabled to work, at least: in 
some cases, with relatively pure chemical substances rather than with | 
comp]ex mixtures containing several constituents with different pharmaco , 
‘Yogical properties. * So, for ‘example, the effects of quihine, isolated 
from cinchona bark in. 1820, could be investigated apart from the effects 
of ss constituents present in the bark. 

The studies of Magendie, Bernard and other. phys iotogists helped to 
establish a sciénce of experimental] rere en But these men were .' 


aphystelogists and tistr pharmacological work répresented only one aspect 


tof their research.» For Pharmacology ® pee Taah itself as an independent * 


i) 7 
? discipline, related to but distinct from physiology, . y duals were rez. 
quired. who would devote their full time and efforts td the new science. “A 


wi be 
was wetuariy’ in the German- -speaking world, rather than in France, that 


Pas’ 


pharmacology was to emerge as a well-defined discipvine in the Second half 


of the 19th century. , ‘yi 


Rudol f Buchheim, a German by birth, was probably the first sacha 
actively press the case for experimental pharmagg}pgy as a separate ies 
.. * line. ‘Chairs of materia medica had, of courses "Nong existed in medical. 
. schools. But materta medica concerned itselff Largely with questions such 
, as the origin stid constituents of. drugs, their preparation. and traditionat” : 


a ae uses, etc. It was more closel éllied to chemistry, botany | 


. 


pe pharhacy than it was to physiology. “One é of the traditional.materia - ‘ 
costes couseee ingptied Charles Darwin to comment: "T shal] -gger hate the 


- 


name ies? medica since hearing, Duthcan' 5 liiversity of: Edinburgh) 


. 


lectures) at eight o'clock on a winter morning - 4 wholé, cold breakfastless - 
hour - on the properties, of rhubarb. is ‘At was a subject that was ‘rather low aren 
in the pecking order sin medical ‘schgols, a ‘handmaiden to therapeutics. The 
‘occupant of the chair of materia _mfaica sometimes ‘had to teach a number of 
other subjects. as vet. , Thus in; 1847, al Buchheim sited a chair of 
- materia medica, dietetics; and history and encyclopedia of sas at the 
“University ¢ of Dorpat. While Dorpat was in Russian-governed ‘Estonia, the 
si a Was essentially German. = os a 

“In that same ne 1847, Guchhe i established a laboratory for expert- - 
“ental. ph$rmacology? in his home, creating p )bably #he first pharmacglogical 


Later a Lpharmaestonseal as was set _up for 


/ institute ‘in the ward. 


him in the University. He called for an independent, experimental discipline 
of pharmacology, arguing that the investigation of the action of drugs is. 
a task for the pharmacologist father than for the chemist of the pharmacist. 
As for some of the more traditional aspects.of materia medica, Buchheim- | 
a noted that: "The pharmacologist has as little interest in the appearance. . 
of senna leaves as he has in the appearance of the case holding the scapels .~ 
witch he uses for his operations." . ; 

. A number of students received research training in Buchheim's laboratory» 
"one of whom was Oswald Schmiedeberg, who was undoubtedly more influential ’ p 
‘than any other individual in “helping id aks Buchhetm's dream of an inde- 
pendent discipline of phaynacology become: a reality, In 1866, ‘Schniedeberg 

. “succeeded his teacher Buchheim at dorpat sie the latter, moved to Giessen, 

but it was after he had been appointed to a chair at Strassburg in 1872 . 


that he achieved his greatest success. Schmiedebérg' s pharmacological 


institute at “Strassbutg became a mecca for trent fro afl over the aid, 
It has been estimated that about 120 Students from sore 20 oul « 
countries worked im his laboratory, and that his stu nts Jater occupied 
approxiinately 40 academic chairs throughout the world. He also founded the 
first journal of experimental pharmacology. ( re 

; It was one of Schmiedeberg's students, John J. Abel, ~who carried back 
the ney science of experimental pharmacology, -fromgermany and established it 
in- America. 5 Phetmcplogica| experiments Nad, of course, been ‘carried out 
earlier ‘in the- United States, for example, by physicjans. such ° as HoratTo 
C. Wood ee Silas Weir Mitchell of ik aud is Mitchel, and Wood, 


¥ 


however, were probably better known for "tiieir neurotogical -stidies and 


: their clinical work than for their experimental researches an, theraetion RG 
. é i roe a - ‘ re ee ow 5 
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oF dics, While more research must be devoted to the pioneering efforts 
# 


of such. individuals in order to clarify their role in the development of 
pharmacology in America, it seems clear that it was Abel and others of his 
senators who firmly established experimental pharmacology as a dtstinct if 
vs discipline in this country. > 
Materia medica, as taught. in American Medical Schools in the late 19th 
“ ygentury, generally consisted of the traditignal didactic lectures on the ‘ 
botanical origin, constituents, empirical therapeutic seesy dasagat etc. 
In 7 of drugs, and did not. involve laboratory work nor experimental demonstra- 
tions with animals. It was often taught "by one of the minor members of 
. the faculty who hoped it might be a stepping-stone to somethi gy better," 
and was” usually combined. with a variety of other teaching duties such as 
“chemistry, botany, medical jurisprud @, clinical medicine, hygiene, éte. 
“Abel's EUERECETEEy at the Universit of Michigan, for example, held the 


titlé of Professor of Materia Medica, Spr tion logy Aural Surgery and Clinical 


f 
a - 


- Ophthamology. F . 
Pt <e When. this’ ‘chair. became vacant. in. 1889, tig ihivaretty of Michigan Medi- 
cat School, 2 at the urging of Victor Vaughan then Professor of Physiological 
: and Pathological, Chenistry and: later’ Dean of the Medical School, decided to 
‘use this opportunity. to preate% chair of modern pharmacology. - Vaughan F 
was in stouch with. oe rapid “advances being made in the medical, sciences. and 
had spent-his vacation in, 1888 jn Robert Koch' 8 laboratory in Berlin 
us learning the techniques ‘and concepts of sg new science of bacteriology. 
. tie » Abel had recelved his indeianadite training at the universidy of Michigan, * 
oe “where he had spent “some time working ‘in Vaughan' s \apbratory. After further 
t at Johns Hopkins, he then made ‘the pilgrimage to Europe §0 customary 


’ are . \ 
- ° 


7 > 
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for ambitious young American Scientists in the late 19th century. Abel's: 
European apprenticeship is one of the longest on record, as he spent about 


six and one-half years working in various laboratories. in Germany and 


Switzerland, ineluding two years at Strassburg where he received his MD 


degree in 1888. Here he came into contact with the pharmacologist. Oswald 
Schmiedeberg~and worked in his laboratory. 
Abel had bed preparing himself LL career in physiological chemistry, 


another newly emerging discipline. He wrote to Vaughan concerning job 


prospects in the United States at the time that the latter was beginning 


be 


to search for a papeeey ogtst to fill the- vacant chair, of eal ly medica 
at Hichigan. “Vaughan 's former acquaintance with Abel, their common interest 
in physiological chemistry, and reconmendations from ‘Schmiedeberg and others, 


prompted ¥aughan to vecomel Abel for the position. Abel, recognizing that 


: he. toutd apply his biochemical training to pharmacology, a subject which 


had attracted his attention in Schmiedeberg's laboratory, decided to accept 


the offer. Heavrote home to his wife, then in the United States, that, 


‘chemistry was as necessary in pharmacology or therapeutics as it was tn 


paiyexoloaieal chemistry and hesadded: "I know that I can make vastly more ® 
out of pharmacology in the States." So, in 1891, Abel took up his duties in 
Ann. Arbor. Because of his (nterest in chemistry and his conviction of its 


“alin ‘for medicine, most of his pharmacological researches, had a biochemicat 


‘bent. and he also played a Significant role in the establishment of bio- 


. 


chemistry as a discipline in America. 


* = 
Abel brought with him to Michigan the German tradition of experimental 


pharmacology as molded by Buchheim and Schmiedeberg. He sobn set up a 


_ research laboratory, converted the course on materia medica into a 


8 = | 7 


iy: _ : — 


pharmacology course which included laboratory work arid experimental demon- 
Strations, and develped advanced laboratory courses on the methods of modern’ 
pharmacology and.on the influence of drugs on tissue atatoY ier : 
In a lecture given to the Michigan State Pharmaceutical. Association in 
1891, Abel expounded his view of -the new discipline of pharmacology. 
"Briefly, this science tries to discover aT] the chemical and physical 
_changes that go on in a living thing that, has absorbed a substance capable 
of producing such changes, and it also haa to discover the fate of 
the substance incorporated. It is not therefore an applied science, like 
therapeutics,-but it is one of the biological sciencés, using that word 
in its widest sense. . « Its growth is intimately connected with that of 
physidlogy.” , «< ; és 
He noted that Buchheim andothers had developed pharmacological labora- 
tories where experimenters could build up their science "undisturbed by 
the instrusive demands of practi ility" ti.e.5 the demands of 
- therapeutics). He was quick point out, however, shell chen Shatwebosowy 
was placed on a firm basis it would automatically ield regults of value 
to the practical man. - PF . 


As for the more traditional aspects of materia medica, ‘Abel later 


noted that when he began teaching 2 Seaton he discarded al] ee . 


instruction in ascent medica. Ih his course lectures on drugs such as 
digitalis, ergot, opium, etc., he nde a few bricf historical rfonarks 
about these substances® as well as giving a short account of their chemical 


; ; ‘N d : 
composition and behavior toward solvents, ‘then rapidly procgeded to a 


discussion of their pharmacological actions. But he did not think it wise 


r 


JIN 


i. 


* 


dg . é ‘ ' 
"to overburden the student's, mind with a multitude of dry details of 


interest or value solely to the pharmacist or the student of pharmacognosy." 


About the time that Abel werit to Michigan, the Johns Hopkins University 


was making preparations for the establ ishmeat of its medical school on the 


_ 


Germanic model. A faculty of exceptionally high quality was being as- 


sembled, and Hopkins was soon to become the finest medical school in the. 


country. In January of 1893, William Osler wrote to Abel to ask "On what 


He indicated that he felt that no one in 


terms could-you' be dislocated?" 


America had a better training in pharmacology than Abels and that Hopkins 


That same year, Abel became 


would be pleased to have him pn their faculty. 


- "professor of Pharmacglogy at Hopkins, occupying what was apparently the 


first chair inthe United States with that title (since Michigan had 


retained the old designation‘of materia medica and therapeutics). Abel ; 


. ‘ . - 4 
me spent the rest of his¢career &t Johns Hopkins, training a host of future : 


American pharmacologists and carrying out important researches such @s 


those leading, to the isolation of epinephrine in the form Of its benzoyl 


derivative and those leading to the crystallization, of insulin. Ina sense, 


Abel's laboratory played a similar role to that of Schmiedeberg eariier, but 


A’ Whole generation of American pharma- 


not .on the same international scale. 


cologists was trained in his laboratory (although, of course, others, in- 


cluding his own students, began to build up programs of their own). His: 


laboratory Be a crucial role in the early development me American 


pharmacology in providing trained pharmacologists for. the posts opening 


© Rig * D4 Sted 


Meanwhile, a number of other American medical schools were beginning 


. y ys? 


. to make the transition from materia,medica to pharmacology. At iehigais 
the pharmacological department had continued on after Abel's departure 
ander the direction of the Scot Arthur Cushny, who had also studied in : 
Schmiedeberg's laboratory. In 1899, he published what can probably safely 
be regarded as the first textbook of modern pharmacology in the English 
language. In es Western Reserve University appointed a young physician 
who had received pharmacological training as an sastscant to Schneideberg 
to teach pharmacology. Although he did not rene, in me position long, 
the faculty agreed to replace flim with Torald $b) 1mann, than an assistant 
in physiology, after sending Sol mann to study with Schmiedeberg for a seme- 
ster. Still dnother Schintedeberg trained scientist, Franz. Pfaff, became 
professor of Bhamnmegtogy at Harvard around the oe of the century (when 
the title of the chair was changed from materia medica). A number of .other 
pharmacology sibarans were established in American medical schools in the 
first decade of the 20th century but I will not burden you with the details 

“here. Let me Just mention, as examples, that I think we. can date ‘the 

F beginnings of programs in modern pharmacology ‘at Columbia, Cornell, Virginia, 


Tulane and Wisconsin, among others, in this period. 


. 


The transition from materia medica to pharmacology , I might just note, 


. 


took place’at a uch later date at most American schools of pharmacy, The 
history of the teaching of pharmacology in Anerican,schools of phatnacy and 
its Felationship to views about the role of the pharmacist is ,an fakerextiia 
subject, but one that is beyond the scope of the oresent paper. 

The new science of pharmacology also began to find a place in govern- 
ment and other institutional research laboratories in the early 20th 


Seatiry, The Hygienic Laboratory of the United States Pu ic Health 
2 sgn ‘ 
11 


Servite (precursor of the National Institutes of Health), for example, esta- 
blished a Division of Pharmacology with Reid Hunt, a student of Abel, as its 
first chief in 1904. Hunt later went on, in 1914, to become head of the 
Pharmacology Department at Harvard. The United States Department of Agri- 
culture began employing research, phprmacologists in divisions such as the 
Bureau of Chemistry: and-the Bureau of Plant Industry.* During this same 
period, the newly founded Rockefeller Institute established a Department 

of Physiology and Pharmacology as one of its divisions. 

The, Anerican Pharmaceutical Industry was also beginning to recognize 
the value of systematic research in the development of drug products around 
the turn) of the 20th seniteit and modern Pharmacology was a science which 
was relevant to the needs of the drug industry. The -need. to develop 
standardized products had led the establishment of certain quality control 
procedures by the more progressive firms, and this necessitated the pielie 
of Scstnake to do’ the analytical work. The passage of the Federal Food and 
Drug Act of 1906 further Stimulated (the development of quality control in 
the drug industry. The early research activities of American pharmaceutical 
firms often emerged out. of this concern over quality control and drug 
standardization. ve C 


When diptheria antitoxin was introduced into medical practice in the 


- early 1890's, Parke, David and Company was one ofthe first American Firms 


that decided to embark upon the manufacture of fthe antitoxin. Mer con- 
sutted the University of Michiaan Medical seo1 in 1894 concern e 
setting up of a bacteriological laboratory,’ obtained the services of 


“he 
Charles McClintock and Elijah Houghton «twp young assistants ‘in the masta! 
\ 
school at that time. McC} intock' s riterests seem to have been in bacteriology 


12 
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and. physiological chemistry. Houghton, who had received his M.D. at Michi- © 
-gan in 1894, wes an ‘Assistant Instructor in Fhatnacotoay under Arthur. ,Cushny 
(the man who had diecedded Abel). : 

_ thie McClintock and Houghton. were brought in to Parke, Davis to | 
rgantze the production of diptheria antitoxin, the} were also given a-free 
hand to pursue research. By 1896, McClintock had formally-been designated 
as Director of Research with Houghton as Assistant Director. Houghton's 
research largely centered-around the development of physiological or 
bidtouteat standardization procedures for drugs (i. e., techniques for stan- 
dardizing drugs based upon the quantitative measurement of Some pharmaco- 


logical- response). ‘He appears to have been the first industrial scientist 


"in the United States. whom we can designate as an experimental pharmaco 


-logist, and he eventually became the diréctor of Parke Davis’ medical 
: i ‘, $ hy 
research program. : PR ‘ 


“As other drug companies beak, to involve themselves in peentchs _ they i 
also eventually hired pharmaco¥ogists as important members of their research 
teams. The | i Lilly Company, for example, had individuals identified as & 


_pharnacologists as part of its scientific staff by 1912 at -the latest, ‘and 


“probably earlier. It is interesting to note that when the American Society. 


ofor Pharmacology and Experimental Therapeutics, which is discussed below, 
was. founded in 1908, there was a. specific provision in the by- -laws that Mad 
 pharmacotogist , in the full- tine employ of a drug firm could become a penis 
While there were very. few pharmacologists in industry at that time, Abel 
and. others apparently felt that this group might eventufily come to dominate 
the Society, and apparently they. mistrusted them. atts! provision was not 


| changed unté1 1941, am - 


As the first decade of the twentieth century avon 40 a close, ‘American e 
“chawneoloay fad progressed in its search for a separate identity to the 
“point where its practitioners felt the need for a separate organization of 
pharmacologists. As early as 1907 AbeT had begun to communicate with 
other harmacologists about the possibitity of establishing a national 
: society. In early 1908, he wrote to Sollman: "It is high time that we: 
started a society. “Our subject is suddenly getting popular. Twenty years 
ago there was very little interest taken in it.” 

Abel went on to say that the medical schools were finally waking up 
_to the need for the subject, and that during the last year there were ten 
openings for pharmacologists in’universities and riot enough good men to _ 
fill-them. A society of pharmacologists, Abel felt, would give young sikh 2 
in the Field an opportunity to present research papers and discuss their 
results sid Views with their colleagues. He also felt that there was a 
need for a journal in the field, and indicated that he was- “working on that 
problem. as well. : 

On nice 28, 1908, when-the American® steicinatdet Society and 
the American "Society of Biological Chemists meeting in,Baltimore, 18 men 
interested in pharmacology met at Abel's invitation in his laboratory at 
Johns Hopkins’ to Srganize the new society, to which*they cae the name’ 
"American Society for Pharmacology and Experimental Therapeutics." The : 
latter portion of the title was santa addedrto hatnel se the close bs a 
relationship Sf phirmaddlagy to the newly emerging field of chemotherapy, 
which had just been opened up by the work of aren Abel was 


elected as. the first president of the organization; while his former students + 
. } } ’ 


Ch os ‘ 
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Reid Hunt and’ Arthur Loevenhart became secretary and treasurer respectively. . 
At the organizatiorfal reebliiys Abel announced that he was establishing 
‘The Journal: of Pharmacod ogy and Experimental Therapeutics and invited the 
members of the new sncleny to be collaborators in this project.” _ though 
the Journal, did not ‘batons the official. organ of the Society untit 1933, 
when the Society took over itS ownership from Abel,. its relationship to 
the’Society was a Close one from the very beginning. Abel Served as editor 
of the publication from its founfting | in 1909 until his retirement from his 
universit) ae in 1932 By the end of the first decade of the 20th century 
American pharmacologists thus, had their own national society and their own 
spactaltesd medium for the publication of research results, signs that 
pharmacology was achieving status as an independent scientific discipline sa 
4 United States. Of course, we number of pharmacologists in America was 
still relatively smal] in 1910, and many more years were to pass before the 
_ discipline was firmly established in the medical curricula of all universi- 
ties, in the research laboratories of all of the major uaauier 
firms, ete . Time. does not permit me, however, to trace the entire devatone 
“ment of pharmacology in this country. I have instead focused my attention 
; on the crucial period when the science was first establishing itself as an 
independent discip] ine. : 
I have, of course, only been able to present a sketchy narrative over- 
view of the ‘early history of pharmacology in America. Aside from any ques- , 
| tion of time Jimitations, there is also the problem that the history of 
‘the subject in a real sense has yet to be written. What I have presented’ 
to you today is a preliminary report on a.research project on which I have - 
only made a very limited beginning. Ss I realize that I have raised more 
questions than I have answered. It is my intention, over the next few 
; ; 7 : ; 
; . 15° J 
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years, to exg 


States in d 


you today, i 


ine, the éarly development of pharmacology. in the. United 


ail and to flesh out the skeleton which-I have exhibited to 


‘ 


pefully providing an understgnding of how and why the subject 


t . : 
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